In this paper, the method of generalized quasilinearization has been extended to reaction diffusion equations. The extension includes earlier known results as special cases. The earlier results developed are when (i) the righthand side function is the sum of a convex and concave function, and (ii) the right-hand function can be made convex by adding a convex function.
Introduction
The method of quasilinearization [1, 2, 3] is known to be a constructive approach to prove the existence of a solution of initial and boundary value problems. However, this method is applicable only if the right-hand side function is convex or concave.
Also, the method yields either an increasing or decreasing sequence of approximate solutions which converge quadratically to the exact solution. The main advantage of the method is that the iterates are solutions of linear differential equations. Recently, the method has been extended, generalized, and revitalized so that it applies to a larger class of functions. See [6] [7] [8] [9] [10] [11] [12] [13] [15] [16] [17] [18] [19] for details. In addition, two-sided bounds for the solution are obtained as in the monotone method. This method is now referred to as generalized quasilinearization. Recently, the method of generalized quasilinearization was extended to a dynamic system on time scales [13] Sl(t,x,u,v,w <_ Sl(t,x,u,u,w By Theorem 2.1, there exists a unique solution v k + l(t,x) of (3.6) satisfying vk(t,x <_ v k + l(t, x) _< wk(t,x on QT" Similarly, one can show the existence of a unique solution wk(t,x) of (3.7) satisfy-
By Theorem 2.2, it follows that v + 1 --< Wk-i-1 on QT" Thus we have "Vk -t-1 Sl(t' X, V k + 1' Vk' Wk) --Sl(t' X, V k + 1' Vk + 1' Wk) f(t, x, vk + 1) and ing vk(t,x < w k + l(t,x) _< wk(t,x on QT" Using (A3) and the facts that v k < v k +1 and w k + 1 <--wk, we can see that vk -- Sl(t,x u, v, w) fl(t,x, v) + f2(t,x, v) + f3(t,x, u) + [r(t,, ) + a(t,, ) %(t,., ) (t,, v)]( v) S2(t x, u, v, w) fl(t, x, w) + f2(t, x, w) + f3(t, x, u) + [Fu(t x, v) + Gu(t x, w) (u(t, x, w) qZu(t x, v)](u w).
One can easily verify that S j, j-1,2, defined above, satisfy all the hypotheses of Theorem 3.1. Hence the conclusion follows.
